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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a negative electrode material having a discharge 
capacity of the highest level of flake graphite such as natural graphite or the discharge capacity 
equivalent to the theoretical capacity depending on graphite structure, and solving such a 
problem of the flake graphite that irreversible capacity caused by side reaction in the initial 
stage of charge is large and discharge capacity in use under high charge/discharge current is 
low, and to provide the manufacturing method of the negative electrode material, and industrially 
provide a lithium secondary battery using the negative electrode material. 
SOLUTION: A carbon material is obtained by heat treating a kneaded material of graphite 
prepared by treating carbon deposited in a cooling process of molten state metal and carbon 
and having a carbon content of 90 mass percent or more and a carbonaceous binder, and this 
carbon material having a specified range of average particle size and a specified range of tap 
densities is manufactured as the negative electrode material for the lithium secondary battery, 
and the lithium secondary battery is manufactured by using this carbon material as the negative 
electrode active material. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner s decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



4^^2001-357849 



S 

i 



(19)B#PftffFJT (JP) (12) & |fj ij^ ift & ^ (A) (ll)ttllFflW&II*9 

#$§2001-357849 
(P2001-357849A) 

(43)^HH ¥j£l3*R2m6B (2001. 12.26) 



(51)IntCl. T 






F I 


f-Y:-r(##) 


HO 1M 


4/58 




HO 1M 


4/58 4 G 0 4 6 


CO 1 B 


31/02 


10 1 


C 0 1 B 31/02 101B 5H029 




31/04 


i n 1 

1 U 1 


31/04 101B 5H050 


HO 1M 


4/02 




HO 1M 


4/02 D 




10/40 




10/40 Z 










*9t:£ l»*3H©&12 OL (±12H) 




1$g2000- 176797(P2000-176797) 


(7i)m^A 


595009109 












(22)tf«SB 




^12^6^133(2000. 6. 13) 












(71) tflUA 


000006655 




















3fC5tfB=FttBK*-^ST 2 TS 6 # 3 ^ 








(72) 359m 


HE 










^Cffi^SaiUTUSfflSfBr3TI26#«l # 


















(74)ftSA 


100072349 










ABB #8 W4«) 













(54) U^^Ar^J^ftffiffl^iScfc^Cigja^ffiMt/fciJ^^A^CSai 



(57) mm] 



#FJ2001-357849 



2 



Sick D&*<fctoKfcoTV*5r £«r^tr3l*#K 

w*t -raw** i e*» y a - ww&ASflitt 

i - 3 nfttifri miz&m<D y ?"}j»-#imm 
nmmtm. 

im*m 5 ] mmmmmm^>mm^m^ 9 9 «a% 

~1 5 0 0°CT'^-fkS.I>V*fcl4 2 400-30 00^ 

im-xm 7 ] fiis^mit, = y *vk -> y => >*j 

t* t -tzmxm 6 ie*cd y f- <y ^n^mm^mmunn 

im*m 9 ] Mszm&i<n¥-i%mmi 3 M m«i 3 0 M 
mOTffcs: i %w&k-r $m*m 6-8 1 

[»*« 1 0 1 mm^kmss.^mw^ 

1 seas© y A-&«ftA«jB$m©«ii*ife. 

-a*i o~7 oMfigp-cfcsr kz<8mk-rz%n#m6 
- 1 0 ofpjtt*^ 1 gneiss© y ^ <> j>-fcmMfkmmtf 



[Iftjft^g 1 2 ] JESffi^K t . 1**35 1 - 5 CDffitlfr 

1 mz%m.<o y * a -&m?te:ft&fflW^&^Ay-c/.£.5 

[0 0 0 1] 

^v^tttg^ y f- •> xvztuzmit^btiz 
fkm%mmzw-tz>h<ox*ihz> 0 
[0002] 

&$^<Dm&tm&fkmk lti^s y 

f^iRtftlt ^JSy^^ASrfflv^c^tcBgHi: 

LTSM&SrfflV^fcifrg-tt, ft«fl#(c y 

y * A £ IB V 'fcfflclHH &: ft 5f > K 7>f 
v^fcti-g-icfcb^ o~o. 1 ve«;t;vMci@rftw-#> 

[0003] fc£u *«&«-»t»a**t*«*tt. * 

[00 04] H#8*m<t U-C^«S»»*oM^«IMB«r 

(«itf, 114 0@«%f4lft# 1 D 1 4) . Lfrl-tetiS 
E3i-StDffl^pIiS*^l:!4S*:# ^k ^ 5 W»*« *>5.. SD^. 

[0 0 0 5] jM&tm^: LT, p« y^i-Xf -y^W3t 

<D&m'^mm%i\ztt'<x'£zz. k iz i tp , a^w^m 
[0006] try^jRftsiJUttit, ®^?aco?asffl«-e 



#^2001-357849 



3 -/ 



?i^o y <?■ $ j*<ow&xfttfmmn-mfat>?iu~-fofr'?x 
# l fct&3Rii, vmmmmn* mtwicmm t vast. u 

TA#<, fift«f»ft«:«l»tfci:<0#S (J. E 1 e 
ctrochemi. Soc. , 142, 8, 2564 

(1995) ) fc$*vc<^5. ua»u mmmm^m 
m- iKt&afi&fraK ttk 
3S*a<ia*£*i-c, 4b*v^r Si 

mmmzm&i-ztzb<Dt°v^<D7iihnmmm, mm 

So 

[0007] t°s/^^-i?^(i, £l&$&{fc:t£WoS&lg 

*-C*<05W9S!W***i-CV^5 #H1B36 3- 

1 2 1 2 5 7 #BS¥ 1-204361 #4t$R, 

#PJ*P4-2 0 6 2 7 6^a*f) o LA^L^^b, 

m%<D\L°y^^-? *<DmMU.%m (2000-300 

OtM) D D pC0j{cm^fil4> Sfi^i: (3 7 2mAh/ 
g) i:Jfc&LT<£V^ «3 00mAh/g) iV^ffiS 

[0 0 0 8] ^±CDJ;9(C, y^*A-fc«ifiro:ft*iS 

T"C&#* 6 PJJH** & o fc. 

£ v ^5 Hffl ± <o ?$M # *> o fc, 
[0 0 0 9] 

WfcJsttSBflRJfcfcfiBt-S^iS!*****:* < , At 

fcaiwtistT-cwB ufc^^ffiv^m^a^^bn 
[0010] 



mm^'^ >y-tm& lts^ t tfc&, «{txt* 

LTOtWIttCfftS » A 
[0 0 1 1] fip^, *38Wtt, (1) 

*^*aas 9 0 _hro*fe i . >- 
k<om&®&. stt«yaur<c *«**r»-e*> ot» 0UH 

5 m mW± 10 0m m*?S, A^o 2 

«*{b*»-4otv^5ri*i»aiii-5 (i) taeroy 

- »«}6ASffi«-», ( 4 ) mIfE^^»»o 3 0 00 

ztzmmt-tz (i) ~ (3) i ^iE«fero 
y^-?A-^mffiA®fflWi|sf. (5) idia^^wco 

5 m!/gElTl?*5r i tWHttS (1) ~ 
(4) o«ii*»i*lcB«l©yf-»A-ft«}6A«ffl|t 
(6) ^Si^^w^iifc^oftiliiieiiWffiL 

«S:fflv^®»i:2g5ll»*S:tT5 r t»#fcnfcm 
tti, ^iS/Mvy-t^L, Sl^ftl:7 0 0 
~ 1 5 0 0°C-ej^{bS.O t /4fcl4 2 4 00~3000t 

ffl«-»ro»ii*ife, (7) mm&mn. ~?>r 
/k ->y ^>&i.x*^'*>i<Yfrbt£zmt. ymtRZixz 

(6) |E«toy ^^Arj*fe®?|b,AfliffiW^I-©Mit*^ 
(8) ^JSi^*^j^iSlt*tffi755 s KttT'n-fe^roflSIH 

s (6) K*©y^?A-fc*»ft«Etm©atji# 

fe, ( 9 ) B&EHi&rosp^HaS^ 3 n m»l 3 0/i m 
«TT*fo5rir*#miri-5 (6) ~ (8) £0V^ix*> 

i m^&wico y ^ » a - frmmikmm mcomm^m. 



#112001-357849 



4 V ->* 



(10) jUrlEflM&tflftlEjR**^^^-*, ««* 
m&-tZ>zt$:&mt?Z> (6) ~ (9) rofiHx*»i« 

i) rnmm&bm&mmW'U^y-nmGm&tK 
J&tti oo«t»c»Lr, Sif/^yy-^io- 
7 olffigR-efesr iMttS (6) ~ (10) o 

(12) sEmmmmt. i ~ 5 rofiwxa* 

[0 0 12] 

[0 0 13] *J6WC«6!>f i '>AZftlKfiftffiffl|R«& 

l\ Ztl%¥-%lU&fc 5 nm&.±l 0 0/*m*S§, A^o 
2 00? y-?tif<r>9 y7&&#0. 7 0g/cm3JAh 

[0 0 14] ^»i^-lfc*}6ftSfflm»©5 
ft-Cfc 9 *** b^««l&^IZE«rr 5 

i:, SHtd, r UTS 

Sg5^mKJ:10 0Mm*i, 75>o2 OB* y7°B#W 
?7^S0. 7 0 g/cm3«±i:fcS«fcH8W-a 

*3*T, fiHToeafeKTJUEW* (1) £Pf<£o 
[0 0 15] i-©I#T'i>5, U^t LTfflV^miS 

[ooi6] *Kw©y^-»iK-ft«»fts^tr»©R 

£Ait*i&£^5K#fc*5^-C, AitlM&fcJR-rs. A 
Sft£rfl§V>T, ft^W(C2 0 0 0^75^ 3 0 0 0°C©i^?a 



A>bJ&y, A»0-tCD^ftge|S]jJSStf-*r|fiI{Cl/ < CoTV'>«. 

©tcttU *fg9S©JS^;fe5mi&^-l4, m$s^f B 
[0017] J6~ WSfr"C*>5JS»i: LTfflv^ 

[0018] p ^-<y^-^mmm^mmnt lt, mis 

x, l^g^b^^ML. 

&mt v^t^7t^<Dmt^i3i-fz>m&bm < %xib 
y, *>o, &.mm®<o±Uftx*mt£ikn,$immbfi 
z>ztxh% 0 *&mx%bixz v ^A-^mmiMs 

^s^tftbtiS u^^A-^mm^ 

ft*fc53 7 2mAh/grotfgitftoXV^fci L 

14, ^©ttmSfi»43 3 5mAh/gtcaUftV>fc«), 

Jt«tmi&^-CI43i«a^$tL4V>3 50mAh/gK 
±©^v^m«ft* s #5iv^.fe*^l4, tv> 

9 0Sg%J^±, U< 14 9 5 
K*%£Jl±4:«3t*ix5. K*fiS9 0fi%£t±©K 

[0 0 19] IE©5#-C&5, ffftifilW 

a«:ff5ri»rB8LTRW-r5. t fc* t*^a©SA 

BIB, ^y^aOtro^ttttOlRliSrB^rfcH*) 



^2001-357849 



5 ^* -/ 



3. ft#if/^^/-iUTH:, a-y^-zn^yf, 
^m^'-yfs i-y^ I'yfyf^fflf yf, 3, 5-S? 

*PS»L<t*<e,*^ Jg£lJ-6„ r.ix«cj:9. ±E*fti 

[0020] mTBomflFx-foz. m^u-tm* 

5 M mai 10 0m m*ffi, ;0>O 200^5/7° 
B#C9:? S/7°gSft£:0. 7 0 g/c m3£A±ir^5J; 51- 

— #5&£i-5#?0>IHH«:£C, *fc, 1 0 0 

ftSl$T*£>L i <<*>'<OSm<Dl, J $>-t£ 5 0 

l:iflJiU *»0 2 0@^y/l$©^y7'*aA5 0. 70 

Srff 5 r £ (c i ^ «jxfc v ?■ * a - A«$raa* 
\z®\_x$iw-rz> a 3M&g&itm<of v7&m<Dwmw; 

13 J I S-K5 1 0 1 t£j&j££ixT*3 9, rJUC^S&L 



isj-r-s t > ?n£m%i<oj> -y^rnm* 1 / 3 ~ 1 / 5 

7®&<D®m%ft 0 will. g-e-»tom*4i Ltfflv^ 
fcfcs zxft®.irh r £ ic«t 

i>0 2 0[§]^ -y7°B#CO^ s/7°^ft^0. 7 0g/c m 3 
[0 0 2 1] «i©± 0 fC, ±EWt= (1 ) > BP^HUfa 

®- *»e> m m s -cro -r x <d mn- mm^mtz-r r t 
[0 0 2 2] sic, if.%m<Dy ?-<}j±-ikmm-gimmtt 

&<om<*k LT v ±bEH^ (1) (CSPXT, itufS&g-^ 
rtL*«Trc>|Sfil5(-T±fa^# (2) iP?^ 0 

[0023] m&m&®*iktim\,xm&m*mk-irz> 

fc^lili, ^^btS^ffl^Tt 5 ? 0 0°CK± 1 5 0 0°C 

\zkTo>m&-omBm-rz r t ^sg^ tv\ 7 0 o°c»± 

1 5 0 0°C«TT*W^SI4, g^t^S^V 

KS-rtili \ r. ojp^s.^^ 7 0 0 °c <t •? m - 1 , 

^^»^>y-Sr^c^bLli<V> 0 150 
O'CJ; '9iii<T't,Sv^z)S s 1 5 0 0XM&i>tiH£. 

■rsr t frxzz><nx^ 1 5 0 oicmg-e?E#-efe5o 
ip*>, ±ies# (1) (cJd^-c, isaitioti^ 
(ommi8.s<'<^y—*fiiimb Ltz^m<onmt, v 

"To 



!£fll2001-357849 



6 V -y 



[0 0 2 4] tfe,' **WO !> f * AZ*«Wiffl*t 

»ros#tu, ±fsn# (1) \m*-x. mmmmtt 
ii(iT±is^# (3) iv*. rroiMMblftHu Huisg 

^4r^H(^Cr^kft!.SI4r=ffofc^, 2 40 0°C« 

±3 o o o°cuTxmMt-rzztizz.<9'&b)nz>„ m 

$&{k(-5fe5ioK{b^a(4, ill-. 700 °CW ±1500 

i*»cittf u r ti e> ic ± <? ^m^awH/f 5 is*D^# e> 
r©m&Mti&f£#2 4 0 or^-m, j^ff-^ 

mssro*i*n«^»-#p>tt^v\ 3ooo°cj; 

9*< -CbAV^**, ££tt-*>tt&H±ft>& 3 0 0 0°C£CF 
T^»-efo5o W*>, ±E5W* (1) KMiLX. huE^ 

[0025] $p>k, ^^royf^Arftgi«Sffl 
Mffllttttt, ±IEH# (1) - (3) ictoiLX. 
3 0 OS* -y7°8#C0? y^i!0. 8 5g/cm3K 

ft (4) kVf-S. BP*>, ±SEi!ft (4) 14, ±1EH# 
(1) T"S^tfc2 0B?y7'S|O? s> 0 . 7 

Og/cm36Util^S#l;i0x.t, 3 0 00? ^7° 
«$©^j/7l«0. 8 5g/cm»5rMt5ri:ti 

fc5„ *36M©±ESft= (l) ©aSroiftWKfci^-C, 

rr-eietc, 3000^-^7° 

?°mv>? 7 0 g / c mW±X'm?$Xh 

5 2li©|&ttA, BIC^T, «&f*ACD3 0 OlHl^s/ 
•7m09?-7&gt#O. 8 5g/cm3m ffifrBO 
ZtltfO. 8 5g/cm3K±T*fe5it5i, IIS 



t^Z-bfrZo fiP*>, 3 0 0@^^/»0. 85 g 

[0026] £bK, *5SWroy^-»Arft«i&ft«ffl 
raoittiLT, ±BWt (1) ~ (4) {ciD^tr, 

S«ttIiJ59 9fi%a±, *»oBETifcl;: 
[Ba^5m2/gJ^TT-fe5'bc075^f4L.V\ ip*> % ± 
E^ft (1) ~ (4) (CjPptTs «*£*T*«:-£<0«iJ 

fcT, ±E^ft (5) fcPf-S. *S#t*)i)^-4H7--e 
ft, llfflJ: LX®btiZ>1&m.®Mifc*Z < ftSfl*, 

^WMtemomatK J: t>, 

9 9 K*%«±, » 4 L < 14 9 9 . 5 «m%Sk± 

[0027] sfc, i^c< BEntmmm^mLxmm 

irz&ffiftwtxm.<m^btix^z> 0 ztitt* fw&m 

Z^kizzvnbtiz. rrc>BETfetci5Jt*sa*s 
5m2/gfii tfc»^ H«««ff»roBk:axB^ 

* * « i * 9 iSSP-T 5 , & 5 v > (45E^S 

So 

[0 0 2 , 8]£l±O5Jfri»ttri:(:J:9, Vf 1 ^^ 

[0 0 2 9] ±E*5SWro»f i ^Ax**»A« 
[0 0 3 0] *38W«o»!it*ifttt» &JSi:«*<o*Btt 



^§12001-357849 



7 V-/* 



im&m*: 700~1500 "C-C^fkS.a'/Sfcli 2 4 

0 0~3 00 ox:xm&ikTzz k*¥mtTZ>, Vf- 

(6) tt, mfttzv^tJ±r.&mmAmmtf®z®%ic 
■fs r twicmm-tzmtmtiz z 9 , anna 

iStffrSfSSHENSSrfflv^r 4KJ: 9 , »#*STVfcv* 

»fC4e.L»5:i^ ±E«fl= (6) <Offifr*t£lT 

to*Wfc»* &m&m*7 0 0°CW±1 5 o o°cwT-e 
#Hfc&T//£fcte2 4 o ot;^±3 0 0 OVSXTX-m&i 

$fW#f>tl-5, 7 0 0TO±1 5 00TOTW» 

art, m*to*<o&#'R'<<<>*-\z&iiti&mti&& 



±K?s^«5iartT®^&t£££i£«i-tu;mv\, r.©jD 

f-£HtU-<v\, ifc, 1 5 0 0°CJ: 9iS< Tt>&<^ 

a*, 150 o'csflEJwui, > ?-<DWfti& 

ft n iz&fMSrt z><dx\ mt<o s (to & msmfc-t zzt 
msi 5 0 otis-p^T?$)5„ wWWk&a* 

Htc mm<nmt\z.m.^x, m^mma-t^x2 
4 0 ot:«±3 o 0 oxx£XT<offi.&xm§Mkti}!mi-zz. 
kicx*), *»W0>3b*tt:JEfcJR*W#e>*t$. SP*>> 

^^-©mMfc^pSOBSlcit^U JlJifefcJ: 9»m^ 

soH^s*iJp^#bHS. r ©mfcMti&SEa 5 2400 
1\ «ta<z>ai)*T?*)4jift«s*roi9an±*»iiWc>ix<c 

V\ 3 0 0 0°Cfc 9ffi< tt&V^\ S^tt^SI 

i!8rt±a^ 3 0 0 otHT-e^^ffes. 

[0 0 3 1] ifc, **WT»B:, ±i21?# (6) (C^Di 

T, MfE^S^ > =y4rA^, ->9=I^, 

9 Slitvfc 1 a*fctt 2 1«±©M-C$>5 9 !7 

mwtaa^SlL fflv^-5^JSS«{cJ:9^^<**9> m 
Xli, =s/-5r/Wi2 0 0 0 < Ctdt5V>T. »2 0^%O 
«*«r^tf*»«18«r«l9#» rix£ 1 5 0 O-C^T'i^ 

IP*>, / >^<i:t>©c, =s^ir/K ->9=>>^ a/^hi 

HI, »*Pi"5ri:»c:J:«3#e>«h<5*«&S:*0 ! aL-r, ± 
IE1I# (3) Sr»fc-r»3S*»5ri:KJ:9»^5*i- 

[0 0 3 3] *^I4, ±IEMfr (6) (CSD^L 

mmc&rtzmkmmvmi&mmxhzzkzftmb-r 
zy^tJ±-fcnmnmmm&<Dnfei}&X'h<>xb&. 

\i\ 250 o t C^c*5V^r, #*j 2 5m*%<Ofii$s$: 

1-5. ^^ > ^-fe^^c:tJ^^TI±, «Rxe»iTjK*S:^ 



#^2001-357849 



8 V-/ 



So b<P<7>^lifS£li, BJtSUMSTM 0-6 Off 

*%s«-e*>s. ±.mm& (2) oyf^^fiA 

^aUT±IE^# (3) *itfc-rMi£^9r.i:(C<tt9 

y ^">^-<km.m^mt Lx&titzft 
[0034] sf-, *mm-£ s ±mmft (6) icsdx 

t&n&l-i, 5 m m&L±-l 00 n m^m, L < (i 5 ~ 
5 0 nm<»mmxhZ>» ^tl^TIt, AffifflSftL 

/ L^m)^i±30^ ^ mWTi:-rSii:^-J: , ?. SI4g^O 
[0 0 3 5] SfelC, _kfB^# (6) (ciDx. 

«lL«*«b, g^Lfctcox-fesy ^*a-&® 
ia*tt, m.n%t^ >-y-<Dmk&&.±xte^t, m& 

[0 0 3 6] *fc, #3glKli, ±EH# (6) (ODD* 
»100 StaiC^ Lt, £3Mt>W l 0 ~ 7 

o sssp-efo 6 v *■ * a - i^mm-kmmwmom^m 
gs-ma 5 , 1 o«*si5*^T'i±, ^«MM&n±ott« 

[0 0 3 7] lEffiJS&fC, ASSife 

X, ±E»# (1) ~ (5) co, '>fc<£fcRh,a»&» 

±tzmw (1) ~ (5) ©tm 



^ ax*. &micfczxikco-gi 

[0 0 3 8] ^*A-fc*ftft«JB*m*f§ 

fcT= y > (PVdF) <S©7s'*3R»llgt&5l5*)5VS4 

I/<-fyy- ICLT, N-^f^n!) KV (NM 
P) , ^f***A7? K> fo-5V^C±7K, = — 

[0 0 3 9] «B9K©ft«f£tt«tt, lEmmWgtttfr 

[0040] jESefeSfirLTtt, !)f!7At 
*»£&*!iWfc4feL iM (1) x0 2 x(40^x 
g l©ttffl«)««[T?a!>t), ^4>> M (1) »99&JK«r 

Co, Ni, Mn, Ti, Cr, V, Fe, Z 
n, A 1 v Sru I nCO?V>&< t t 1 
5) , ^VMi, L iM (1) y M (2) 2 -y0 4 (Sf, 
yfSOsSy^ l^tefflcO^fitT'fo"?, Sif, M (1) , 
M (2) «S»&JSSr*L, Co, Ni, Mn, T i , 
Cr, V, Fe, Zn, Al, Sn, In©HW< 

iti«Si»b45) , af^AHJtr^a^^fc* (t i 

S 2 > NbSej, ^) , '<+VVJ>m*M (V2O5, V 
6O13, V2O4, V 3 0 8 , m &tftO!)f?A^ . 
-l^StMxMoeChs-y (SC'I 3 , x(i0^xg4, 

mum. 

[0041] ^*^m«fs («*tf, mmmm^mm 
ft) K&vzGmmmt Ltit ^ic^jps^tustcot? 



^2001-357849 



9 V- f / 



^- K zxL*fA,* ?vl,# — K 1, 

*>n:^>\ 1, h^r^x^>, 1, 2-v^b^ 

2-^f/V7h7tKn77>, 1, 3-mV7^ 
MJ/K ^nn^MJ/K rfxj Y y /K * £^ h 

>-y>OK HA^O-y^K fF7t Knft7xy, 
[0 0 4 2] m»K<^ LTtt, ^XK)^(0h(0^ 

tii>i&mi-Z>- bfr-vZ, M3L\i. L i c l o 4 . Li 

B F 4 , L i P F 6 > L i A s F 6 > LiB (C 6 H 5 ) , 
LiCK LiBr, L1CF3SO3, Li (CF3S 
O2) 2N, L i (CF3SO2) 3 C, L i (CF3CH2 
OSO2) 2N, L i (CF3CF2CH2O SO2) 2N, 
Li (HCF2CF2CH2OSO2) 2 N, L i ( (C 
F 3 ) 2CHOSO2) 2N, LiB [CeHs (CFs) 2] 

[0043] *^ia^ y^*An 

[0 0 4 4] 

[0 0 4 5] ( 1 ) JMHbK (d 0 02> L c ) 

(002) ffi^#rt;i"5tr-^«:iB3e-rs. *<o*-* 

a*^«>c(i*rtfl!)**SLc*rwai"*'*. 

[0 0 4 6] (2) J*«ffiffl 



5 B E TSfc± o TSBIS Lfc 0 

[0 0 4 7] ( 3 ) ®^40ws^t±#£$y^E 
K» JWftfc, y 9- 

7 Wfc tr=. y t* v#e*tt-o 9 5 #5 tftst ^iciDx. 
TSiU mS:* * 2 0/im©«lfSlcJi*UT, A® 

m®?S5r#fc 0 -(Dnmmmm*, 8o°c«ltn 

MP£|£3§£itfc^ 1 0mmfttC§]»9 ffiLT. 

L i C 1 0 4 £ 1 m o 1/1 ©#|*-e»»Lfct«) 

®> tttt*^3tfl;a5ffiS (0. lmA/cm2) T*fr# 
ofc 0 «ffi«5ffltt, 0VH1. 5V (yf C^AiM 

[0 0 4 8] (*3fc#fll) 3-^»*4kgtft»* 
1 2 k gSra^tfcf, mfc^SfcAfu 
>-Jp-CT/u=i r >'^8K4»-t?2 0 0 0 o C^#&Spj|fcU ^SP 

Lf:SWk^lil 1 k g SrEUE Lfc c ^tiSrilitt* 1 0 

$ fefciix&#i^*^i^*SLfcSK 120 

Mfe4 0 0 g^#fc o rco^^cQ^^tfr^J:^^ 
H^F«*^i»W-tt, 1. 2gt%tfco/: 0 rrc 
■»*£j*4*WlMMfc*BU d 002=0. 3 3 5 5 nm, 
L c > 1 0 0 nrntfeO, iS^Hi&ffcS*:^ LtV^fc 0 
[0 0 4 9] wtf>t&5fcSfe v 3 0 0 g fr#U =J-/U^- 
(^b^8 0°C) lOOgiS^U 200 

°c. 120m za=-/-t?i^ufc B 

ep, 8 0 0t^St^Hbl/Co Stc, rn«rJ!MBM 
^)*tf«*cAix. 7f-yy^^7 p W P w^ 3 o o ot 

SS2 7Mm^4Sc«i3 2 0 g S:»fc 0 
[0 0 5 0] »biXfc*J**«>fl!l«WkllCtt, doo2= 
0. 3355nm N Lc>100nm, tbSffi®^ 1 . 
OmVg, 20B?y^?j/7 P W0. 73g 
/cms, 3 0 0@^-7^^5/7 P Wl. 04 g 

<t5AJRT«»Ott«-tt, 0. 2»*%t?*>ofc. 
[0 0 5 1 ] r©W»^3te»«*MtH:, *3ia****tf 
3 8 4mAh/g, {D[H]Stl$i^3 6 8mAh/g 
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T\ tOJH*»*a*tt9 6%i:V^tt*ds»5>ixfco 4 
f:, 2|@Il£JllftO*i*«»c*5V^-C'b, *Jril**tt«i:^ 

[0 0 5 2] (*tfe0i|2) Ktt^n-fe^otlfl!^ h <h 
lT&*2kg«Lfc 0 0 U * h/u 

*u4:#*o*-ca5i*itiStfc«, l 2 0°Cti 2B#fflft 

*U ffift#««KT#«L-C\ 10/im(7)|& 
8 0 0 g S:#fc 0 r <D£.tftto<Dik¥ftVr J: 5 

W^«i«M<«l^ doo 2 = 0 . 3 3 5 4 n 
nu Lc>100nmtfc^ iSV^i'pMb* LTV n 

[0 0 5 3] r©»*IlB4 0 0 gluJ(tU rr-/U^ — 
/Utf^ 0IWL,£8O o C) UOg^U 200 

°c, 120m zs^-/-rs^tfc 0 ft*^tt« 

8oo i coauic-cK*^bLfc 0 jek, 
coJfligtcA^, r^y^^-r yoni'pMtr^s o o o°c 

5 fim£0M3 8 0 g Sr#fc 0 
[0 0 5 4] #6ttfc4jS»OJ!MWkflEH:, d 0 o 2 = 
0. 3 3 5 5 nm, Lc>100nm > JfcXffiiflU* 0 . 
8m2/g> 2 0 0^ v-??%<n$ y^«flE* s 0. 96 g 
/cm3, SOOS^^^^y/^l. 14g 

±5&«*«*<0ttiH*. 0. lSi%tfcof: 0 

[0055] ;r<0*m^*iMtWtt»:. qm%WMW* 

3 8 7mAh/g N tn@S:tSi3& s 3 7 ImAh/g 

[0056] mm*} m&yvtxvmmyxhk 

■ LT»5Kl 0 k girlSliRLfc. ^ ix4rS*» 5 0 y * h 

"CixSr#*<0*-eai^iliaLfc«. 1 2 0°CT*1 2B#RB 

^i^ffot, ¥*safigi2Mma)»*4rt»3. 
6 k g«r»fc 0 rco^*»(0{t#»tfft-J:5^«^F*fi* 

feCOSf&^^i^s d 002= 0. 3 3 5 6 n m. Lc>l 

[0 0 5 7] rotS^IiS2kg{;»U =r-/l^— /u 
(*Mfcjfii8 OTC) 0. 6 6kgSrjg^U 200 



Ti 4 0 0°cco?aST^^bL^ 0 3Elc;:;h,S:AWk ffl 

flWMRU ¥#J*£*I 2 6m rn^tfiMl! 1 . 8kg^# 
fc. 

[0 0 5 8] »b*tfc*ril*©*«fkatt, doo2= 
0. 3 3 5 6 n m. Lc>100nm. IfcSffiflJte 1 . 
2m2/g, 2 0®$ yZftif<D? s/T^g^O, 7 2g 
/cm3 N 3 0 OlHl^^^CO^ 2x^ftft**0. 9 7g 

J: SAJR^tt* o. 5ti%tfcofc„ 
[0 0 5 9] :ott«(7)^ffi$tti^ ta@*«S**s 

3 7 3mAh/g, ffiMti^3 5 4mAh/g 

tt*B«r#LTV^fc Q 
[0 0 6 0] (3t*«4) 3»^^»*3kgi^y<r 

^»*l2kg.Sra*tfca, JM&£*KA*k 

^^^^T/U^>5a^2 2 0 OT^^^U 
#£PLfc 0 EJS«KB»fiJS*«:#fc«L -ttfmsgBK 
«fUlLfcttWb-fr**Sl7 50 gtriattUfc. 

mt7*ym<Di : ijR*«sKi y ^ WM-Ait, iat? 

1 2*|B«»Lfcll*cJtilU Sbfc* -ft****** 

-c8fej^»iaLfc«. 1 2 o'c-ei 2B#rae«ufc 0 #e> 

ggl2 M m^^^fe 3 7 0 g £#fc 0 r <D3zj&k 

(Dit^ftftizx z&m^mmomnte, 1. 911%^ 

fcofc 0 *fc, r©»*4fil»OjMWfcAtt, d 0 02 = 
0. 3 3 5 5 nm, Lc>100nmtfel BS^ftfB 
{fc««rWL-0*fc 0 

[0 0 6 1] r©»5MMB3 0 o g(c*tu ^— /l^ — 
/Ut°^^ ((Mfc/K8 OX) 150g^U 200 

C C> 120m zi^-/-t^tfco RJBlcttft 

a*u y — K^^-^w'^aiwteft^ 

2 5 M mCO$iJ&m 2 9 0 g &#fc c 
[0 0 6 2] #bnfc4j**OlMWk*tt. doo2= 
0. 3355nms Lc>100nm. Jt*ffij»tt 1 . 
lmVg, 20@^7^^y/»0. 74 g 
/cms, 3 0 013^ y7W(0^j/^«**SO. 97g 

i5&JR^«*^)ttW-tt, 0. 6K*%T2fcofc 0 
[0 0 6 3] ^©*M*©*«rtt*M4tt. *DI33I5*«*^ 
3 8 6mAh/g, {0lsltt<$ft^3 7 OmAh/g 

fc, 2@B£JiaoasJfcl:^*5V^-Cfc. ifttt**tt«i:A/ 
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[0 0 6 4] mmms) ^^»*ik g ^>y^ 

^»*8 k gSrffl-frLfcSL SMBS»cA*u 

WUUfc*lWk**tt6 0 0 g*:SJRLfc. r*x«:«ffi 
»i7y»01 : lg^Ml y * WMcAiV Ifit 

Si 5 M m^ttt3 5 0 gSr»fc 0 
^»«f^«tS&JR 3 F*6«^tttHi. 7. 5ff%tfe 
ofc. 

[0 0 6 5] r©»*IM&3 0 0 gK#U ^—J^? — 
^t'^f (Wk/S8 0'C) 9 0gifi^U 2 0 0°C, 

An, Tf-v y^^/^im^l 3 3 o o ot-efife 

2 n m<D£.J&%0 3 7 0 g Sr#fc 0 

[0 0 6 6] #6>*bfc4j«««)J!MWb*tt, doo2= 
0. 3 3 5 5 n m. Lc>100nnu hb^S^ll 1 . 
OmVg, 2 0B?y^>y^*^0. 9 6g 
/cm3 N aOO^^W^y/lSS^l. 14g 

[0 0 6 7] r.coWf4^xSca^ttt^, «3@3E****s 

3 80mAh/ g> ^0111^^4^ 3 6 1 m A h / g 
-C\ !DM^«»*tt9 5%i:V^«t**«#bixfc. * 

[0 0 6 8] (^5£0»|6) 3-^^t9*2kgt3^ 

>-^^"CT/U^>'«St*-e2 2 0 O'CKWUDifcU 

WULfc«fcR{t#»«4 0 0 g*:HiRLfc. rtu^S^ 
•i7y8©l : 1 y h/WCAti, 

1 2#m«J*Lfc1ftfcMtiiU *e>fc^tt«r#*(7)*-e 
*iMi*Lrt:8L l 2 0°C1 2B#H«;«feLfco #5>ftfc 

3 8m mO»*4*» 5 g £#fc D r. 0***0<t*» 

[0 0 6 9] r^)J:M:LtiItf'Mtf2 0 0 g(: 
JtU = — /WtTs^ -(tMt£8 or) 6 7 g£jg 

0 g S:#fco 



[0 0 7 0] »feftfc£/d»<P»»fl:«ttu doo2= 
0. 3 3 5 5 n nu Lc>100nm > Jt^S^ffi 1 . 
OmVg, 2 0B?y7*©^^WO. 73 g 
/cm 3 , 3 0 OfHl* ^yS^O^ y 98g 

*5&*^*fi»<0«fH4, 0. lSi%ffeofc 0 
[0071] r<o$m<oftfe®#ttte, io[§i5fc«$*j$s 

3 7 6mAh/g, ftlSiHC&ftd* 3 6 OmAh/g 
fc, 2|§]B««(Ofttt«K*5^Tfc, ftft^*«J5^Ay 

[0 0 7 2] (JfcCMl) 35*SIMB*:*-^5^-C» 

toUft^^JR^jWtt^SftH-ttv 0. 4S4%T*fc«9, H 
KMt&n* d 0 02= 0. 3 3 5 5 nm N Lc>100n 

OgCSU (»te80lC) 4:5 

Og^U 2 0 0°C N 12 0m ZS^-^-t 

7f yy^^/oii^f 3 0 0 0°CT^1, 

[0 0 7 3] #fe;ft,fc£j^©*ft{fc«tt. d 0 02= 
0. 3 3 5 5 n nu Lc>100nm, fcfcSfflgtt 1 . 
7m2/g, aOB^s/^^^^O. 68 g 
/cm3, 3 0 00^ y-f1&<r>Z y^S.t^O. 77 g 

[0074] r<7>*moftj»«w4is x fcjEiasm^*** 

3 9 0mAh/g, tDEJfcfSS 3 4 5mAh/g 

[0 0 7 5] (Jttt«2) ^JECT2iRC$J»7 p nir^ 
^)»«^>2 k gSrEURLfco w*tSrHJfc«2 ilB« 
o*ft-e, ^i£S£Sfc#> KMk. 
oT, ?«8ft 1 0 ^ mO»*4*ft8 0 0 g SrUfco 

d 002=0. 3 3 5 6 nm, L c > 1 0 0 n mffc 

[0 0 7 6] r 4 0 0 gCMU = 

(Wfcjfe 8 0=0) 120g«^U 2 00 

J4<Oitf»^Aft, **JP^TS*#H«cfi6 0 0°Ccr)?U 

£9, TOt»2 5Mm©ftl8»48 0 gt:#t. 
[0 0 7 7] »b*tfc*fiMfcO|IHMk*tt, d 0 02= 
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0. 3 3 6 0 n m, Lc>100nm, fcb^E^ll 1 1 
mVg, 2 0@?77'#©?y7'Mi4 s 0. 5 6g/ 
cm3, SOOB^y^Oi'y/M^O. 7 0g/ 

S&^M^wfgim, 2. lfi%-Ci)ofc 0 

[0078] rrott^o^m^ttit. ^m^Em^fi* 5 

3 4 9mAh/g, 2 9 7 mA h/ g 

fc, 2[§]g«i!£<£>?E;&s{c:}3^-c, i&n®mm*im 

-<T 2 0 (D&tetfSfStf) ibtlfco 

[0 0 7 9] tttStlM l » 2 -e»f,ixfc*ft«-rottj)BSr % 
X&ffl l ~ 6 t It&TZ t , WoflM&*t<o**«, tt 



[0 0 8 0] 



*fP^m*nOJrfTSBag : »r3TS26#iS 1* 
(72)5SW# a* 

m^ta*nujm^ffls : HT3Tg26#* m 

(72)»JI§# Mlf 

«^IC = P{-tffllZ^BT2-6-3 #r0* 

(72) JEW* tei* tt 

#1 



(72)3113* SB 
(72)H?G# ffisj ?fef| 

t *m m ff S20 - 1 *r a 

F?— -M##) 4G046 CA06 CA07 CB02 CB09 CC01 
EA01 EA02 EB04 EC02 EC06 
5H029 AJ03 AK03 AL07 AM03 AM04 
AM05 AM07 BJ02 BJ14 CJ02 
CJ30 DJ16 HJ05 HJ07 HJ08 
HJ14 

5H050 AA08 BA17 .CAD8 CB08 EA10 
EA24 CA02 GA05 GA29 HA05 
HA07 HA08 HAH 



